FOXO1 transcription factor: a critical effector of the PI3K-AKT axis in B-cell development.
B-cell development and differentiation are controlled at multiple levels by the complex interplay of specific receptors and a variety of transcription factors. Several receptors involved in regulating this process, such as IL-7R, pre-B cell receptor (pre-BCR), and BCR, share the ability to trigger the signaling via the phosphoinositide 3-kinase (PI3K)-AKT pathway. FOXO1 transcription factor, a major PI3K-AKT downstream effector, regulates the expression of genes critical for progress through consecutive steps of B-cell differentiation. FOXO1 directs or fine-tunes multiple biological functions that are crucial for differentiating cells, including the cell cycle, apoptosis, oxidative stress response or DNA damage repair. Recent studies have highlighted the key role that FOXO1 plays in the maintenance of the hematopoietic stem cell pool, regulation of progenitor commitment, development of early B-cell precursors, induction of B-cell tolerance, peripheral B-cell homeostasis, and terminal differentiation. FOXO1 deficiency impairs B-cell development, due to decreased expression of its critical target genes, that include early B-cell factor (EBF1), IL-7 receptor, recombination activating genes (RAG1 and 2), activation-induced cytidine deaminase (AID), L-selectin, and BLNK. Taken together, FOXO1 is an important node in a dynamic network of transcription factors that orchestrate B-cell differentiation and specialization. Herein, we review molecular mechanisms of the PI3K-AKT-dependent signal transduction and their impact on early B-cell development, peripheral B-cell homeostasis, and terminal differentiation.